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Abstract of JP2000319772 
PROBLEM TO BE SOLVED: To provide an atomic 
layer vapor deposition device capable of vapor- 
depositing thin films on plural substrates. 
SOLUTION: This vapor deposition device is provided 
with a vacuum chamber 1 10 and a reactor 120 
provided at the inside of the vacuum chamber. The 
reactor is provided with separable plural modules 140 
and a gas feeding part 130. By assembling the 
modules, an opening A and plural stages 1 14 for 
storing substrates are formed. Reaction gas and purge 
gas are fed from the gas feeding part 130 into the 
reactor. Gas feeding lines 150 for pouring each gas 
into the stage parts are formed at the modules. By this 
vapor deposition device, thin films having good 
properties can be vapor-deposited on plural substrates 
having fine patterns at one time. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the vacuum evaporationo equipment of the atomic layer in 
which the thin film vacuum evaporationo production process of two or more substrates of equipping especially with two or more 
substrates, and making the atomic layer of a uniform thin film vapor-depositing on a substrate is possible about the vacuum 
evaporationo equipment of the atomic layer which applied atomic layer vacuum deposition (ALD: Atomic Layer Deposition). 
[0002] 

[Description of the Prior Art] The technology of growing up the uniform thin film to the irregularity of a detailed pattern is capturing 
the spotlight as a semiconductor memory element is miniaturized increasingly recently. Thin film growth technology is divided 
roughly into the sputtering method, chemistry gaseous-phase vacuum deposition (CVD:Chemical Vapor Deposition), atomic layer 
vacuum deposition, etc. 

[0003] After pouring in the argon (Ar) gas of inert gas by the sputtering method into the vacuum chamber to which the high voltage 
was impressed and making the Ar gas into the plasma state, it is the method of making it vapor-deposit, making the ion of Ar gas 
collide with the surface layer of a target, and flying a target particle on a substrate by the impact. The sputtering method is 
advantageous in purity, adhesive strength, etc. of a thin film. However, when vapor-depositing a thin film to a crevice with a level 
difference, it is hard to secure the homogeneity of a thin film. Therefore, application of the sputtering method for a detailed pattern 
receives a limit. 

[0004] Chemistry gaseous-phase vacuum deposition is the technology generalized most, and is the method of vapor-depositing a 
desired film by desired thickness on a substrate using decomposition and the reaction of gas. Chemistry gaseous-phase vacuum 
deposition is a method of making the thin film of predetermined thickness vapor-depositing on a substrate, by giving heat, light, and 
energy like the plasma to the gas, and drawing a gaseous chemical reaction, after pouring various gases into a reaction chamber. The 
heat which supplies reaction energy, light, the plasma, etc. can be controlled by chemistry gaseous-phase vacuum deposition, or a 
gaseous amount, a gaseous ratio, etc. can be controlled, and an evaporation rate can be improved. However, since such a reaction 
advances general very quickly, it is hard to control atomic thermodynamic safety, Moreover, it is hard to secure physical [ the thin 
film obtained with chemistry gaseous-phase vacuum deposition ], chemical, and the homogeneity [ as opposed to / as an electrical 
property may be inferior and was pointed out by explanation of the sputtering method / detailed irregularity ] of a thin film. 
[0005] On the other hand, atomic layer vacuum deposition is a method of supplying the gas pulse method (gas pulsing), i.e., reactant 
gas, and purge gas by turns, and making the thin film of a monoatomic layer vapor-depositing. Atomic layer vacuum deposition can 
form a high aspect ratio (Aspect Ratio), the uniformity coefficient of the thin film in irregularity, and the excellent thin film that has 
electric and a physical property. 

[0006] For example, when using reactant gas A and B, only A gas is first supplied in a chamber. Then, a substrate is chemically 
adsorbed in the atom of A gas (phase 1). Subsequently, A gas which remains in a chamber is purged with inert gas like Ar or 
nitrogen (phase 2). Then, only B gas is supplied in a chamber. Then, the thin film of an atomic layer is vapor-deposited by a cause 
and its location only on the substrate surface on which the atom of A gas by which the reaction of A gas and B gas was adsorbed 
chemically exists (phase 3). 

[0007] Therefore, when vapor-depositing a predetermined thin film on a substrate with the application of atomic layer vacuum 
deposition (ALD), even if it is the substrate surface which has logy [ what kind of MORUHO ] (morphology), a perfect level 
difference spreading property is acquired. Moreover, the by-product of the reaction of B gas and A gas which remain in a chamber, 
and B gas is purged, and after that, if a production process is repeated again, the thin film vapor-deposited can be thickened. That is, 
the thickness of a thin film can be adjusted per atomic layer according to the number of cycles of a production process. 
[0008] Conventional atomic layer vacuum evaporationo equipment was roughly shown in drawing 1 . The vacuum evaporationo 
equipment of drawing 1 is equipped with the heater 1 1 for being equipped in the vacuum chamber 10 and the vacuum chamber 10, 
and heating a substrate 13 to a proper temperature. ** arrival of the one substrate 13 is carried out to the upper surface of a heater 1 1 
through the substrate holder (not shown). A substrate 13 is heated so that it may have uniform temperature distribution at a heater 1 1 . 
Moreover, in order to contact predetermined reactant gas to a substrate 1 3, the location corresponding to the upper surface of a 
substrate 13 is equipped with the shower head 15 [ in the vacuum chamber 10 ]. Predetermined reactant gas flows in the vacuum 
chamber 10 of proper temperature through the shower head 15. The reactant gas which flowed in the vacuum chamber 10 is vapor- 
deposited as a thin film on the detailed pattern on a substrate 13. On the other hand, the gas which remained in the chamber 10 after 
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vacuum evaporationo is purged by the purge gas which flows by turns, and is discharged by the exterior of a chamber 1 0. 
[0009] Other atomic layer vacuum evaporationo equipments accompanying a Prior art were roughly shown in drawujgj . The 
vacuum evaporationo equipment of drawing 2 is equipped with the vacuum chamber 20 and reactor 20a prepared m the vacuum 
chamber 20 The upper part of reactor 20a can be opened and closed. The heating member 2 1 is formed in the vertical section of 
reactor 20a Into reactor 20a, ** arrival of the one substrate 23 is carried out. A substrate 23 has uniform temperature distribution 
with heating of the heating member 2 1 . Predetermined reactant gas is poured into the interior of reactor 20a through the insufflation 
opening 25. The poured-in reactant gas is vapor-deposited as a thin film on a substrate 23. 



Page 1 of 2 



♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS , , 

[Claim(s)] 

[Claim 1] a thin film can be vapor-deposited to two or more substrates (122; 222) characterized by providing the following -- it 
atomic-layer- vacuum-evaporationo-equips A vacuum chamber (1 10) Two or more modules assembled disengageable (140) Two or 
more stage sections spatially divided according to an assembly of said module in those contrant regions (1 14) A opening formed in 
order to arrange said substrate in each stage section, respectively (A) 

[Claim 2] Said reactant gas and said purge gas are vacuum evaporationo equipment according to claim 1 characterized by being 
discharged through said opening. 

[Claim 3] Vacuum evaporationo equipment according to claim 1 characterized by equipping said module with a heating member 
(143,145) for maintaining the inside of said reactor at predetermined temperature. 

[Claim 4] For said heating member, said module is vacuum evaporationo equipment according to claim 3 characterized by being the 
inserting type heating element which can be inserted in the upper part and a lower module including the upper part and a lower 

module (142,144). . . . 

[Claim 5] Vacuum evaporationo equipment according to claim 1 characterized by providing further a lamp heater for maintaining 
said reactor at predetermined temperature in the exterior of said vacuum chamber. 

[Claim 6] Said stage section is vacuum evaporationo equipment according to claim 1 characterized by having a wall formed so that a 
configuration of said substrate might be met 

[Claim 7] Said substrate is vacuum evaporationo equipment according to claim 6 characterized by providing **** (113) of the 
shape of a circle which was a circle-like semiconductor substrate (122), and was formed in a base of said stage section in order to 
carry out ** arrival of said semiconductor substrate, and a slot (1 15) for substrate wearing formed in said ******. 
[Claim 8] Said substrate is vacuum evaporationo equipment according to claim 6 characterized by providing a slot for substrate 
wearing which is a square glass substrate (222) and was formed in ****** of a quadrangle formed in a base of said stage section in 
order to carry out ** arrival of said glass substrate, and said ******. 

[Claim 9] Said gas supply Rhine is vacuum evaporationo equipment according to claim 1 characterized by providing the 1st and 2nd 
supply lines (152,154) formed in each of said module so that it might be open for free passage to a wall of said stage section, and the 
3rd supply line (156) formed in each of said module so that it might be open for free passage into said slot for substrate wearing. 
[Claim 10] Said 1st and 2nd supply lines are vacuum evaporationo equipment according to claim 9 characterized by providing an 
inlet (Al, A2) and two or more injection tips (B 1, B-2) formed in a wall of said stage section, respectively. 

[Claim 1 1] Vacuum evaporationo equipment according to claim 9 characterized by supplying only purge gas so that reactant gas and 

purge gas may be supplied to said 1 st and 2nd supply lines by turns, and temperature distribution of said substrate may be made into 

homogeneity at said 3rd supply line and a thin film may not be vapor-deposited by the back of said substrate with said reactant gas. 

[Claim 12] A flow rate of said purge gas supplied to said 3rd supply line is vacuum evaporationo equipment according to claim 9 

characterized by being about 30% or less of the flow rate of gas supplied to said 1st and 2nd supply lines. 

[Claim 13] Vacuum evaporationo equipment according to claim 9 characterized by providing further 1st and 2nd buffer Rhine 

(153,155) formed in an assembly side of said module in the shape of a circle so that gas supplied to said 1st and 2nd supply lines in 

the middle of said 1st and 2nd supply lines might be distributed to said stage section by uniform pressure. 

[Claim 14] Vacuum evaporationo equipment according to claim 9 characterized by providing further 1st and 2nd buffer Rhine 

(253 255) formed in an assembly side of said module by intersecting perpendicularly so that gas supplied to said 1st and 2nd supply 

lines in the middle of said 1 st and 2nd supply lines might distribute to said stage section by uniform pressure. . _ 

TClairn 151 Vacuum evaporationo equipment according to claim 13 or 14 which gas supplied to said 1st and 2nd buffer Rhine leaks 

from a gap of a modular assembly side, and is characterized by providing further 3rd buffer Rhine (157; 257) formed between said 

1 st buffer Rhine and said 2nd buffer Rhine in order to intercept carrying out mutual chemical reaction. 

[Claim 16] Said reactor is vacuum evaporationo equipment according to claim 1 characterized by consisting of any one material at 
least among Ti, aluminum, Mo, W, a graphite, beryllia, silicon carbide, and silicon nitride. 

[Claim 17] It is vacuum evaporationo equipment according to claim 10 which said two or more stage sections are arranged mutual 
almost in parallel, and said two or more injection tips are formed in a side wail of said stage section, and is characterized by 
supplying said reactant gas almost in parallel along the upper surface of said substrate from said each injection tip. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . . ■ . 

[Drawin g 11 The cross section having shown roughly the atomic layer vacuum evaporationo equipment in the conventional 

technology. ' , 

[Drawing 21 The cross section having shown roughly other atomic layer vacuum evaporationo equipments m the conventional 

technology. _ « „ A . 

[DLawhigJj The cross section having shown roughly the atomic layer vacuum evaporationo equipment of the first example ot this 

invention. . , . . ' , 

[Drawing 41 The drawing of longitudinal section which met four to 4 line of the atomic layer vacuum evaporationo equipment shown 

in draw ing 3 . . . 

[ Drawin g S] (A) And (B) is the plan having shown roughly the gas supply Rhine part shown in drawings . 

[ Drawing 61 (A) And (B) is the plan having shown the portion corresponding to drawing 5 roughly in the atomic layer vacuum 

evaporationo equipment of the second example of this invention. 

[Description of Notations] ' " 

1 10 [ 122 A reactor, 222 / - A semiconductor substrate, 130 / -- The gas supply section, gas supply Rhine / - 150. ] - A vacuum 
chamber, module « 140, the stage section - 1 14 120 
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